Glutamine-enhanced bacterial killing by neutrophils from postoperative patients.
Neutrophils play an important role in host defense by phagocytosing and destroying invading bacteria. A recent investigation revealed that glutamine (Gln) augmented the in vitro bactericidal activity of neutrophils from burn patients. However, it is unclear whether Gln enhances the function of neutrophils in postoperative patients. This study was designed to investigate the effect of Gln on the in vitro Escherichia coli-killing activity of neutrophils from postoperative patients. Nine randomly selected patients were included in this study. On the morning of the first postoperative day, blood was drawn and neutrophils were isolated. Eight healthy volunteers served as controls. E. coli was opsonized with pooled normal serum. Neutrophils (5 x 10(6)), together with opsonized E. coli (5 x 10(5)), were incubated for 2 h at 37 degrees C in Hanks' balanced salt solution supplemented with 0, 100, 500, or 1000 nmol/mL of Gln. The bactericidal function of neutrophils was determined by counting the number of viable bacteria. Tumor necrosis factor (TNF)-alpha, interleukin (IL)-1 beta, IL-8, and granulocyte elastase levels in the cell culture supernatant were measured. Plasma C-reactive protein (CRP), cortisol, and amino acids were also analyzed. The plasma concentration of Gln was significantly lower in the postoperative patients than in the controls. Following culture with patient neutrophils, the number of viable E. coli decreased by 26% as the in vitro Gln concentration was increased from 500 to 1000 nmol/mL (P < 0.01). We defined the Gln 1000/Gln 500 ratio of the number of viable bacteria as the number of viable E. coli at an in vitro Gln concentration of 1000 nmol/mL divided by the number of viable E. coli at an in vitro Gln concentration of 500 nmol/mL. A positive correlation was thus demonstrated between the plasma Gln level and the Gln 1000/Gln 500 ratio of the number of viable bacteria in the patients (r = 0.69, P = 0.04). This finding indicated that as plasma Gln fell, there was an enhancement of neutrophil E. coli-killing activity by neutrophils in in vitro tests when the Gln concentration was increased from 500 to 1000 nmol/mL. Gln supplementation caused no appreciable changes in TNF-alpha, IL-1 beta, IL-8, or granulocyte elastase levels in cell culture supernatants. A negative correlation was recognized between the patient plasma Gln level and the Gln 1000/Gln 500 ratio of the cell culture supernatant IL-8 level (r = -0.73, P = 0.025). In conclusion, Gln supplementation enhanced the in vitro bactericidal function of neutrophils from postoperative patients.